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(54) EYEGROUND CAMERA 

(57)Abstract: 

PURPOSE: To simplify an alignment work before 
photographing. 

CONSTITUTION: An objective lens 1, fore-eye part 
observation optical system 2 to be saved from an optical 
path 01 at the time of photographing, porous mirror 3, 
jump-up mirror 6 and film 7 are arranged on the optical 
path 01 in front of an eye E to be checked, and a half 
mirror 17 and a visible light source 19 to be turned on 
and to become a fixed target at the time of eyeground 
alignment are provided on an optical path 03 opposite to 
the jump-up mirror 6. An infrared television camera 21 is 
arranged oppositely to the half mirror 17, and the output 
of the infrared television camera 21 is connected to a 
television monitor 22. Concerning the fore-eye part 
observation optical system 2, a lens 23, half mirror 24 and lens 25 are arranged on the optical 
path 01, and a visible light source 27 to be turned on at the time of fore-eye part observation 
is provided in the reflecting direction of the half mirror 27 and used as a fixed target. The 
visible light sources 19 and 27 are conjugably arranged and at the time of alignment, the 
alignment is facilitated since the glance of an object to be photographed is fixed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an optical plot plan in the 1st example. 

[Drawing 2] It is explanatory drawing of the example of a television monitor display. 
[Drawing 3] It is the optical plot plan of the front **** observation optical system in the 2nd 
example. 

[Drawing 4] It is the optical plot plan of the front **** observation optical system in the 3rd 
example. 

[ Drawing 5] It is the optical plot plan of the fixation label for observation photography in the 3rd 
example. 

[Drawing 6] It is the block diagram of the 4th example. 

[Description of Notations] 

2 Front **** Observation Optical System 

12 51 Photography light source 

15 53 Lighting light source 

19, 27, 34, 37, 38 Visible light source 

21 63 Television camera 

22 64 Television monitor 

58 Movable Reflective Mirror 

60 61 Fixation target Light Emitting Diode 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fundus camera used at an ophthalmology 

clinic etc. 

[0002] 

[Description of the Prior Art] 

(1 ) In the fundus camera in the former, the fixation target for generally defining the observation 
photography part of eyegrounds examined the eyes is established. What is flexibly prepared in 
the exterior of equipment, the thing of the gestalt of this fixation target prepared in eyegrounds 
examined the eyes and the almost conjugate position possible [ fixation or movement within a 
flat surface perpendicular to an optical axis ] are various. 

[0003] Moreover, the fundus camera of a method which performs alignment on a television 
monitor using infrared radiation like a non-mydriasis fundus camera is known. In this kind of 
fundus camera, it is common to insert front **** observation optical system in some fundus- 
camera optical system at the time of alignment, i.e., front **** observation, to form front ****** in 
a conjugate position optically with eyegrounds image position, and to perform alignment using 
the same television camera as the television camera for eyegrounds observation. 
[0004] (2) In performing eyegrounds photography in the former It moves establishing the point 
light source which can move to the exterior of a case, and carrying out the fixation of this point 
light source to the subject. Usually the target part is guided in a photography visual field by 
changing the sense of a visual axis by making it enter in the visual field of a fundus camera, or 
carrying out the fixation of the target with which the target part is prepared in the interior of a 
case, and is optically projected on arbitrary positions through an objective lens to the subject 
[0005] 

[Problem(s) to be Solved by the Invention] 

(b) However, (1 ) In the explained fundus camera, the target is not used when carrying out 
observation photography of the predetermined part of actual eyegrounds, and it is not used on 
the occasion of the alignment examined the eyes. Moreover, in an above-mentioned non- 
mydriasis fundus camera, when front **** observation optical system is inserted in some 
fundus-camera optical system, since the position of the fixation label at the time of eyegrounds 
observation photography does not serve as conjugate with the eyegrounds position examined 
the eyes, it is not visible [ position ] with the subject. For this reason, the subject does not have 
a visual-axis target at the time of the alignment examined the eyes, and it has the fault that 
alignment operation becomes difficult. 

[0006] (b) (2) of the point In the fundus camera of form which prepares the point light source in 
the exterior of the explained case, there is a fault that the moving range of the point light 
source will be narrow, and the field which can be photoed will be limited. Moreover, in the 
fundus camera which projects a fixation label optically through an objective lens, since it is 
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necessary to perform centering control of a fixation label for [ examined / every / the eyes ], it is 
inconvenience. 

[0007] The 1st purpose of this invention is an above-mentioned fault (b). It cancels, the 

direction of a visual axis is stabilized at the time of front **** observation, and it is in offering 

the fundus camera which can perform alignment operation easily. 

[0008] The 2nd purpose of this invention is an above-mentioned fault (b). It cancels, and 

photography operation is easy and is to offer the fundus camera which can set up the 

photography field of eyegrounds arbitrarily. 

[0009] 

[Means for Solving the Problem] The 1st fundus camera concerning this invention for attaining 
the above-mentioned purpose The lighting optical system which has an invisible light lighting 
means for observing eyegrounds examined the eyes, In the fundus camera which has the 
photography optical system which photos eyegrounds, and the observation optical system with 
which a part is made common with the aforementioned photography optical system, and an 
observer observes eyegrounds through a visible conversion means The fill-in flash study 
system which consists of a fixation label projection member including an attachment lens and 
the 1 st fixation label and it can be inserted [ system ] is prepared behind the objective lens 
which is on the optical path of the aforementioned photography optical system, and counters 
optometry-ed. the position of an eyegrounds image when this fill-in flash study system is 
inserted, in case **** examined the eyes does not mind the aforementioned attachment lens 
with the aforementioned attachment lens - image formation - carrying out - the fixation label 
of the above 1st - the aforementioned fixation label projection - a member and the 
aforementioned objective lens - minding - eyegrounds examined the eyes - optical - 
abbreviation - it is characterized by considering as conjugate arrangement 
[0010] Moreover, it projects on optometry-ed through an objective lens, a projection position is 
arbitrarily equipped with the 1 st fixation target strange good and the 2nd fixation target fixed to 
the predetermined position, and the 2nd fundus camera is characterized by establishing 
arbitrarily the fixation target of the above 1 st and the above 2nd for the means for switching 
which can be switched. 
[0011] 

[Function] A fill-in flash study system is inserted for the 1st fundus camera which has above- 
mentioned composition on a photography optical-system optical path at the time of alignment. 
Since the 1st fixation label is eyegrounds examined the eyes and abbreviation conjugate, it is 
checked by looking by the subject and turns into a fixation target. Since pupil image position 
becomes equal to the eyegrounds image position when not minding an attachment lens with 
an attachment lens, **** is picturized in observation optical system. 

[0012] Moreover, the 2nd fundus camera projects alternatively the 1st fixation label or the 2nd 
fixation label on optometry-ed by means for switching according to the photography part of 
eyegrounds photography. 
[0013] 

[Example] this invention is explained in detail based on the example of illustration. Drawing 1 is 
the block diagram of the non-mydriasis fundus camera in the 1st example, the hole which has 
an objective lens 1 , the front **** observation optical system 2 possible and inserted on an 
optical path 01 at the time of front **** observation, and main opening on the optical path 01 
of the front examined the eyes - it bounded, and the raising mirror 6 was arranged one by 
one, and it has resulted in the film 7 which has bounded up at the time of the vacancy mirror 3, 
the focusing glass 4 movable in optical-path 01 direction, a taking lens 5, and photography 
and which be used at the 

[0014] a hole - the optical-path 02 top of the reflective direction of the vacancy mirror 3 - a 
hole - the lighting light source 15 which consists of the photography light source 12 which 
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consists of relay lenses 8a and 8b, the ring slit 9 which has in-a-circle opening, a mirror 10, a 
condensing lens 1 1, a xenon pipe, etc., a condensing lens 13, the infrared filter 14 which 
infrared light penetrates, a halogen lamp, etc. is formed one by one from the vacancy mirror 3 
side, and the photography observation illumination system is formed It bounds and the field 
lens 16, a one-way mirror 17, a lens 18, and the visible light source 19 are formed on the 
optical path 03 of the reflective direction of the raising mirror 6. Moreover, the television lens 
20 and the infrared television camera 21 are formed in the reflective direction of a one-way 
mirror 17, and the output of a television camera 21 is connected to the television monitor 22. 
[0015] It has the composition that the lens 23, the one-way mirror 24, and the lens 25 were 
formed one by one from the side examined the eyes, and a lens 26, the visible light source 19, 
and the visible light source 27 whose direction of a look corresponds optically were formed in 
the reflective direction of a one-way mirror 24, and the front **** observation optical system 2 is 
inserted on an optical path 01 at the time of front **** observation, and is considered as the 
composition which carries out image formation of the front ****** on the infrared television 
camera 21 

[0016] In addition, the source 28 of infrared light which illuminates front **** examined [ E ] the 
eyes from the upper part is established in the front part upper part of an objective lens 1 , and 
the light is switched on at the time of front **** observation, moreover, arrangement 
[ conjugate / in the time of front **** observation / focal plane / of image surface F' of the front 
examined / E / the eyes ****, image surface / of the lens 25 neighborhood / F, and field lens 16 
neighborhood, and the infrared television camera 21 ] / - becoming - the visible light sources 
27 and 19 and the fundus of the eye examined / E / the eyes - abbreviation - it is conjugate 
arrangement Furthermore, in the time of fundus-of-the-eye observation, the fundus of the eye 
and the visible light source 19 examined the eyes are considered as the composition used as 
an abbreviation conjugate relation. 

[0017] As fundus-of-the-eye photography preparation examined [ E ] the eyes, alignment 
between fundus-camera optical system is performed first. A **-ed person is sat so that the eye 
examination E-ed may counter the transverse plane of an objective lens 1 , and the visible light 
source 27 checked by looking ahead [ visual field ] is made to ****. the about 25 lens [ whose 
front **** examined / which was illuminated by the source 28 of infrared light / the eyes is near 
the focus of an objective lens 1 by the objective lens 1 , the lens 23 of the front **** observation 
optical system 2, the one-way mirror 24, and the lens 25 ] image surface F - an air image - 
forming - further - a hole - the vacancy mirror 3, a focusing glass 4, and a taking lens 5 - 
bound and pass the raising mirror 6 - image formation is again carried out to image surface F' 
near Image formation of the front ****** is carried out to image pck-up side F" of the infrared 
television camera 21 with a one-way mirror 17 and the television lens 20 after that, and it is 
outputted to a television monitor 22 as image 22a. Since the visible light sources 27 are the 
fundus of the eye examined [ E ] the eyes and conjugate arrangement, they are clearly 
observed by the **-ed person, the direction of a look is stabilized, and they can perform 
alignment easily. 

[0018] If the alignment to the eye examination E-ed is completed, the front **** observation 
optical system 2 will be evacuated from on an optical path 01 , and fundus-of-the-eye 
photography will be carried out. if the lighting light source 15 is turned on - the flux of light 
from the lighting light source 15 - an optical path 02 - a passage - a hole - it is reflected by 
the vacancy mirror 3 and the fundus of the eye examined [ E ] the eyes is illuminated Image 
formation of the fundus-of-the-eye reflected light is carried out to image pck-up side F" of the 
infrared television camera 21 via an optical path 01 and an optical path 03, and a fundus-of- 
the-eye image is outputted on a television monitor 22. Although precise fundus-of-the-eye 
alignment will be performed in this state, the ground of a gaze of the **-ed person in that case 
is the visible light source 1 9 prepared in the fundus of the eye and the abbreviation conjugate 
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position of a one-way mirror 17 examined [ back / E ] the eyes. Since the visible light source 19 
is checked by looking clearly and a **-ed person can gaze at the visible light source 1 9, with a 
bird clapper, there is nothing that the direction of a look is unfixed, and fundus-of-the-eye 
alignment can be carried out easily. In addition, for examined [ E ] the eyes, since there are the 
visible light source 19 and the visible light source 27 in the same direction of a look, they do 
not change the direction of a look on the occasion of insertion and detachment of the front **** 
observation optical system 2. 

[001 9] Drawing 2 is explanatory drawing of the screen on the television monitor 22 at the time 
of fundus-of-the-eye alignment. On the television monitor 22, fundus-of-the-eye image 22b is 
displayed. If alignment is performed and alignment agrees, observing a television monitor 22, 
observing fundus-of-the-eye image 22b, a ** person will make it move with the drive which 
does not illustrate a focusing glass 4, will carry out focus operation, and will push ******. Then, 
it bounds, and it will have bounded, the photography light source 12 will emit light, as for the 
raising mirror 6, the flux of light will illuminate the fundus of the eye examined [ E ] the eyes via 
an optical path 02 and an optical path 01 , and, as for the fundus-of-the-eye reflected light, a 
fundus-of-the-eye image will be recorded on a film 7 via an optical path 01 . 
[0020] Drawing 3 is the block diagram of front **** observation optical-system 2' in the 2nd 
example. In addition, the same member as the 1st example attaches the same number, and 
the explanation is omitted. This front **** observation optical-system 2' can exchange for the 
front **** observation optical system 2 in drawing 1 , and a one-way mirror 31 , a lens 32, and a 
lens 33 are arranged one by one along with an optical path 01 from the side examined [ E ] 
the eyes, and the visible light source 34 is formed in the reflective direction of a one-way mirror 
31 . Here, the visible light source 34 serves as the fundus of the eye examined [ E ] the eyes 
and conjugate arrangement to the objective lens 1 , and the light is switched on at the time of 
alignment, and it has composition stared by the **-ed person. Since a **** person's direction of 
a look has always become settled like the 1st above-mentioned example even if it is in such a 
state, alignment becomes easy. 

[0021] Drawing 4 and drawing 5 are the partial block diagrams of the 3rd example. In this 3rd 
example, as shown in drawing 4 , a lens 36 and the visible light source 37 are formed above a 
one-way mirror 31 , and the optical axis of the visible light source 34 and the visible light source 
37 is in agreement. Furthermore, as shown in drawing 5 , the visible light source 38 is formed 
in the opposite side of the television lens 20 about a one-way mirror 17, and it considers as the 
composition whose optical axis of the television lens 20 and the visible light source 38 
corresponds. 

[0022] Although it was unknown whether the visible light source 19 and the visible light source 
27 which are projected on the fundus of the eye examined [ E ] the eyes were projected on the 
position of examined the eyes E throat in the above-mentioned 1st and the 2nd example By 
considering as such composition, image formation of the image of the visible light source 37 
and the visible light source 38 can be carried out on the infrared television camera 21 , and a 
**-ed person's ******** can be checked as a dummy of the visible light source 19 and the visible 
light source 27. In addition, although the visible light source 27, and one 19, 34 and 19 are 
prepared at a time, respectively, it is good also as composition which makes the thing comrade 
- who prepares more than one every and corresponds, respectively turn on. Moreover, it can 
see from the eye examination E-ed, and the direction of a look can also make a movable state 
1 set of same visible light sources within a flat surface perpendicular to an optical axis. 
[0023] Drawing 6 is the block diagram of the fundus camera in the 4th example, the hole which 
has an objective lens 41 and main opening 42a on the optical path 04 of the front examined 
[ E ] the eyes - it has bounded out of the vacancy mirror 42, the taking lens 43 movable in 
optical-path 04 direction, and an optical path 04 - it bounds and the raising mirror 44, the 
shutter 45, and the film 46 are arranged one by one a hole - on the optical path 05 of the 
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reflective direction of the vacancy mirror 42, the rocking mirror 50 and the photography light 
source 51 which have bounded out of a relay lens 47, the ring slit 48 which has opening 48a in 
a circle, a condensing lens 49, and an optical path 05 are arranged one by one, the infrared 
transparency filter 52 and the lighting light source 53 which penetrate only infrared light are 
further arranged in the reflective direction of the rocking mirror 50, and fundus-of-the-eye 
lighting optical system is formed 

[0024] The 1st one-way mirror 54 arranged so that it may bound and an optical path 06 may 
intersect perpendicularly on the optical path 06 of the reflective direction of the raising mirror 
44, the 2nd one-way mirror 55 arranged so that a reflection factor may be set up more greatly 
than permeability and may cross diagonally in an optical path 06, the condensing lens 56, the 
mirror 57, and the movable reflective mirror 58 that can be evacuated out of an optical path 06 
were arranged one by one, and it has resulted in the fixation target Light Emitting Diode 60 in 
which centering control is possible all around by the lever 59 Moreover, the fixation target Light 
Emitting Diode 61 used as a fixation target is established in the reflective direction of the 
movable reflective mirror 58, a taking lens 62 and a television camera 63 are formed in the 
reflective direction of the 2nd one-way mirror 55, and the output of a television camera 63 is 
further connected to the television monitor 64. in addition, the photography light source 51, the 
1st one-way mirror 54, the ring slit 48, and a hole - it is made for both the vacancy mirrors' 42 
to serve as conjugate arrangement, and Eyegrounds Ef and the film 46 are considered as 
conjugate arrangement about photography optical system 

[0025] turn on the lighting light source 53 first at the time of eyegrounds photography, and the 
eyegrounds lighting light made into the infrared light bunch with the infrared transparency filter 
52 should pass an optical path 05 - a hole - it is reflected by the vacancy mirror 42 and the 
eyegrounds Ef examined [ E ] the eyes are reached Once it bounds through an optical path 04, 
and is reflected by the raising mirror 44 and image formation of the fundus-reflex light is carried 
out on the 1st one-way mirror 54, image formation of it is carried out on the image pck-up side 
of a television camera 63 through the 2nd one-way mirror 55 and a taking lens 62. A ** person 
performs alignment using the eyegrounds image projected on the television monitor 64. 
Agreement of alignment turns on the fixation target Light Emitting Diode 60 and the fixation 
target Light Emitting Diode 61. 

[0026] As shown in drawing 6 , where the movable reflective mirror 58 is inserted into an 
optical path 06, since the flux of light of the fixation target Light Emitting Diode 60 is 
intercepted by the movable reflective mirror 58, the fixation target Light Emitting Diode 61 is 
checked by looking by the subject. It is reflected in the direction of return by the 1st one-way 
mirror 54, and image formation is carried out on the image pck-up side of a television camera 
63 through the 2nd one-way mirror 55 and a taking lens 62, the part overlaps an eyegrounds 
image as target image 61a, and, as for the flux of light from the fixation target Light Emitting 
Diode 61 , is displayed on a television monitor 64, and a ** person can check whether the 
subject is checking target image 61a by looking in the position of examined the eyes E throat. 
[0027] Carrying out the fixation of the fixation target Light Emitting Diode 61 to the subject, a ** 
person operates ****** which is not illustrated. If the rocking mirror 50 and the splashes raising 
mirror 44 evacuate to the rocking mirror 50 and the position which it bounds, and the raising 
mirror 44 has bounded and is shown with a dashed line, the photography light source 51 will 
emit light, a shutter 45 will be in an opening state, and an eyegrounds image will be photoed 
on a film 46. 

[0028] In addition, the fixation target Light Emitting Diode 61 has especially the effective use in 
the case of using it by the photography it is decided beforehand that a request photography 
part will be, for example, the mass screening which photos numerous subject, and the subject 
which has a disorder in eyegrounds is [ the target ] effective [ the fixation target Light Emitting 
Diode 60 ] to perform eyegrounds photography of a specific position. At this time, the fixation 
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target Light Emitting Diode 60 is shown to the subject, by moving the fixation target Light 
Emitting Diode 60 using a lever 59, a visual axis will be guided and a desired eyegrounds 
position will be introduced into a photography visual field. 

[0029] Furthermore, although the mirror which serves as a fixation target using the movable 
reflective mirror 58 is switched, a one-way mirror is prepared instead of the movable reflective 
mirror 58, and you may make it dim or switch off Light Emitting Diode which is not shown in the 
4th above-mentioned example. 
[0030] 

[Effect of the Invention] Since the subject is enabled to maintain the direction of a visual axis in 
the fixed direction also in the case of front **** observation since the light source which serves 
as a fixation target at the time of front **** observation has turned on the 1 st fundus camera as 
explained above, and the position examined the eyes is stabilized, operation of alignment 
becomes easy. 

[0031] Moreover, the handling of equipment is simplified and the 2nd fundus camera becomes 
easy, in order to choose a fixation target according to a use. 



[Translation done.] 
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